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mm j; <9 & m^M^A § & m?^mi± t m^ms.^> m % 1 & £ 2 <o v ? > 
& & £ t & ^ (7) xum^ t m : mm±<vmzmz x -o xm 2 ^ h ^ > * # 

Ifv^ VJRJBIti::* t * & <£ ? « L , A^fT^n - v^;K7) § $ 2 60 

JEomtfcH i:ioTii«h5>^^ 3&«Pv^ $ Ji * 7#tlt i: ft & «fc 

[0 0 4 0] 

Wlm& •) k mfiM^A § 1 ©m«WBE fc£»WE<&fflfc. . * 1 is J: * 2 <*> 

#L$HFJSft£ ct ? ££>JHKiitf!IKEU miaA^jf-^^^te«-t<7)»sJ: >9 *>m 
teM# s A£ftiH2 willEhiiWFIi:, » 3 *3 J: tffl 4 b 9 

rtimtZWi 1 > f£ 2 60«M«ffiom^M^ «t o T lKflBH 2 <D Y =7 > 9 t % 3 

<d h7yi?x*Tbm^*>wmttzi±*7W&t%&£7mi&i>, mmxtim-% 
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4HB 2 0 0 1 - 2 1 2 9 1 3 ^- v : 17/ 

i±c7)m^M^ «t o r Hutsm i (D h v y x ? tm 4 <d h ? y v x ? ^m^* yyt 

m t tz\t* 7tm t & & x o mm u mum i tm 2 <n y ? y *? k xzmrn, 
izmm l , mmm 3 1 m 4 <r> y ? y * k x & mx^m k x o x $l c tz * mn. 

[0 0 4 1] 

3fM $ ti/j p f- ^ * h 7 y v * * , A^M-^A^J £ & fj§ 1 A1J 

* ti A*m-^^SlE#^-^A* $ ft 4 H 2 Xts 

[0 0 4 2] 

9 > y^ * -eab^H 3 Oh7>y^^^ H 2 A^MS^A^ $ H 2 A# J 

1 ) fulfill 2 at^Hf ACOYy >y^ 9<F>'Y- h fi^tL-r^fBH 1 * fcHH 2 
fiOSzi y - K <£> -yj t &m £ ft, fr f lTO3Wh7>y^^oy-M±-?- 
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mm 2 0 0 1 - 2 1 2 9 1 3 ^- v I 18/ 

2 ) mum 2 Ri/m 4<Dh?> ?<dy-y &^ti -etimum 2<Dmtis- 
Kis xzfmKDmjjy- v k^hsmss *^ mum iRzfm3<nhyy * <n 
y- y it^fi^ftimmm 2 Rzrm i xjjy- K£g$g$*u mum 1 1 tz\±m2 

mi <nnmy - vtm2 <Dm%;- v^n—x^x^ «tv^ 

[0 0 4 3] 

VDDtmm-fZt^, fttim^teBMmJ±Vm= (VG+VDD) /2^^(D 

^^(d&T} com. ipi^«j±#;s: & h mmmj±.tt& t -c £ *> > * - -r £ > * ? 

[0 0 4 4] 

&xjb& 0 ttz, mi / £&m<vm-?i>m\]%z.ttf^o 

[0 0 4 5] 

mtm^m^mi'^mim^mMm h ? yv* * zfrLxmrn-tzmm^m 
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^-v: 19/ 



[0 0 4 6] 
[0 0 4 7] 

nwtwm i . 

01fci3v>-c\ l^^;i/^HIJ^ 1 fi, i/^MM 1 0 1 K?^ 7 5 ffl^f 
-*INV1, INV2^ix.^.o I^^i&SB 1 0 1 14, pflr^MOSF 
ET (^JS-^btJ-^^m^^h 11> nft^MOS 

FET1 2^^tf 0 K7^7*ffl^>^-^INV1, INV2J4, pfir^A'M 
0 SFEWnff^^MO SFET^^^I.CMOS«J: !)fllJ&S*L* 

O 

[0 0 4 8] 

pft^;VMOSFET 1 1 OV-^HmaSWffiVDDSr^tSWiRJt^t-® 
Zti&o nftMO S FET 1 2^V-X(±A^jy- K I 1 tmWtZfc, K 

>&mijy- KNot:fi?ti, r- MiWigwtevDDfc^t&WiBare 1 

[0 0 4 9] 

m^-C LK1, C L K 2 W*fi*?ti5-z.bfiZ> 0 Xtim^C LK1, C L K 2 <D 
;W D-V/<;l/fc <7)K<7) 11^11(4, «8S*ffcV D D Wffl<0 
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#11 2 0 0 1 - 2 1 2 9 1 3 ^- v : 20/ 

m&M£ *) i>frz \<*o ^nmoMm-ete. AMtcLKi> clk2<du-u 

o 

[0 0 5 0] 

[H 1 (OU'Ol'm&m&nWlft&ffiH'i-Zo CLKH s n-^;K CLK2# 
/WU^;K7)t§, pft^MOSFETl 1 fix y-Mfit*SCLK2 

MOSFET 1 l©Llv»fitffiV t p <£>#&*MI 0^/MW#lc J: *K 
3K*Sv^±SSv^>^t1gtC35:4o nf t^MOSFETl 2li, y 
C LK 1 on-v^;i/<7)m{£-e&*K h Efi^m^Ufi"?* & «t1l^t y 
#clU;&& 0 Lfc^oT, pft^A'MOSFETl l^t>®Sil±, n*-** 
;i/MOSFET 1 2(D*ymfi£ «3 < fc*K mtjy- KNOOSfiVo u 

t iinf^^iVMOS FET 1 2©V-^1M5C LK 1 con- 

[0 0 5 1 ] 

SFET1 Hi, h«fi^CLK2<7)n-V^;i/0«fitr^)*), >mf£ 
* ? magSffi-C**0-C3^v^>^S^**o nft^^MOSFET12fi, V 

-*^£-?3>a c L K l 0>/>>f i^^eomfct^- hmf£t*&&m^«f££<7)M; 

ffiH^lfi^Hfti: nft^^MO S FET 1 2 tf> L § vMifiSflEV t n <£>>P&*Nii£ <£> 
*yhWI0Uw J: f) , ^7^*4vM±g|v^>^^i* 0 L^oT, p^* 
MOSFET 1 l<D*>f&m*. nft^MOSFET 1 2<D*>t8M>£ *) 

ii'bz < & *k mtiy- KNOoiev o u t i±pf^^;vMO sfeti i <z> 
y-*mt^c*&*iB*ft*£l£L-cft< K9>f yffl-f y/*-* I nv l 

aa f iNV2 1±, tb^mtev o u t s:*igmta:vDDfc®**ta:ttcaE<k-r*a 

MtVOUTMt^o 
[0 0 5 2] 

^mrnmm k & *t * ^ ^ ^mmi® * n ^'ja^^* »m h y > v 
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^-v: 21/ 



[0 0 5 3] 

A" JV ^ y 'J n > ^ f> 4 1, h 7 > y ^ ^ t li, pft^;H>7>y^^ 
^L^^fl)±Vt p(±«ilf (-0. 9±0. 1) V~e&tO, nft^^f7 
>v^^<7)L#vMtmi±V t n(i^!lx{^ (0. 7±0. 1) VC^^o # 
v >; rr > £ffl^7t:?f §1 h7> * -Cfi, p -V Y 7 > V7 9 <D L § ^ 
iitmffiV t p WJ^ff (- 2 . 0+1-1. 5) nft^J^7>y 
^^WLIv>filEVt nli^iJAlf (1. 5 + 1) Vt^l»o - co J; -? K^k% 

[0 0 5 4] 

A+Jlr^C L K K C L K 2 C9j!?£ik£ 20MHz, A^Sffi»S^r 3 . 0 V. 
mmM£.V DD^lOVfc Ltzo m 2 Kli, At>m^C LKl, CLK2, 

may out Rz/mtiy - KNootu^ifiv 0 u t ^m^^-To m2 

a. lx-v 3 2 0 MH z t Hv^Jlttt ^ Allf f C L K 1 , C 

[0 0 5 5] 

^;^&@j&c7)p?-^*^MOS FETStFnft^^MO S FET 
©LI ^ISE^tf P)Oi/^J|^lE$f ^ g >=HTofc 0 

CLK1, C L K 2 cOjg«Cfi 2MHzt Lfz 0 
[0 0 5 6] 

H3 fi> pft^^MO S FETRZf nft^-^MOS FETWLlvHIlE 

ya>m pft^;PMOSFETWLiv»i/i7^-^ (LivMiSEE) £ 
-0. 5V£U nft^MOSFET©Llv»ft/^^-^ (L^vMitmff 
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#11 2001-212913 ^- v : 22/ 

) £0. 5 Vt Lfzo 
[0 0 5 7] 

i4 pft^iVMOS FETS^nft^^MOS FET«L^>il)± 

^Ix^ft^^-n (7) V ^ JL V - V 3 >&%:-C$>Z> o i 4 ©V 1/- V 3 ^tii, 

pft^A-M0SFET»Liv>i^7^-^*-2. OVtL, nft^M 
O S FET<7)L§ 1 . 5ViU« 

[0 0 5 8] 

H5li> pft^MO SFEWnft^^MOS FETi7)Li^iIJE 

•>3>tl±, pf ^^^M0SFETOti^i^7>-^^-3. 5VtU 
nfl-^MO S F ET<7) L§ vMI'*7>* - * £ 2 . 5 V <h L£ 0 
[0 0 5 9] 

03, 41^5^*^19, pf t^MOSFETl^nft^MOSF 
1 , C L K 2 izm^LX-f^—r J i£&5 0 % WltVOUT^#f>^ i 
[0 0 6 0] 

^cjTv^ pft^MO S F E T 1 1 #0* n^**;WMO SFET1 2©t> 
^^IJ^^A^m-f-C L K 1 L K 2 «fc o -CAWI"* Ot, CLK1S 

D f CLK2comi±S'}'S^pf- J P^>'HVIOS FET 1 lMnf +^;VMOSFE 

;i/MOSFET 1 lS^nf t^;PMOSFET 1 2 tf> L § Wtmj±^l£fHi «t 
19 < -ftL^^-e^, A^fg-^C L K 1 JkXfC L K 2 <0 V ^ Kttfc 

L/:ffi^lfiV o u t^fj^c Z.<D£iK, W&JM"?<Mi £>o £ J: *) p 
ft^il/MO S FET 1 1 at^nft^^MO S FET 1 2 <£> L § v>HmJE**K 

tHfia* «b -ftitzWi&iz -e & iSv^jg-emf^ & - 1 § & o 

[0 0 6 1 ] 

MCW>tlC^otv^pft^MOSFET 1 lMn 
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#11 2 0 0 1 - 2 1 2 9 1 3 ^- v : 23/ 

[0 0 6 2] 

l^;v^!£[ag& 1 ti> pf t^MOSFETl ll^'nft^^MO 

s f e t 1 2 co^-e^-e ^h(Dx\ m&mi-WLtf'Ptt < -c& < , ^mmmm 

[0 0 6 3] 

mmmm 2 . 

EI6K£;v>T. l^;i^3&[Ui£&2 (i, l/^«i2 0 lMK7^7*ffl^>^' 
-^INVl, INV2, INV3, INV4tix.^o 2 0 1 li 

, pft^;VMOSFET21, 23, nft^MO S F E T 2 2 , 2 4 ^ 
fro K7^7*ffl-f>^-^ INV1, INV2, INV3, INV4ti, pfr 
^;i/MOS FET&tf nif-^^l-MO SFET^^^^CMOSilf§i:J: DfflWfc 

[0 0 6 4] 

p ^ ^;i/MO S F E T 2 1 2 3 (7) V -X iiS^mfi V D D Sr^t^mM 

y-f(i^^-KN0 2, NO 1 ttZ^ti^timmZth&o n^^^)VM 
OSFET 2 2 , 2 4WV-^(U*^-KI 1, I 2 £ WgNt£ tt, K 
W >(itH^J y-KNOl, NO 2 T 5 - MililfiVD 

[0 0 6 5] 

^(DXiltZ^ H6<7)lx^;l/^^[l]{^Hi3V>-C, pft^MOSFET2 It 
nf + ^MOSFET2 2 -ClfJ&£ *L&[Hif§t p f-* *^MO S F E T 2 3 <h 
nftlM0SFET24 $ ti& UlE&ti, t5t?EI 1 ^ V^;i/^(U1^ £ 

pgDfllj£T&&#\ ^tt-T^OHljl&coai^^- KNO K N02tpft^M 
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^-v: 24/ 



OSFET2K 23 <DY- Y £o A^lf-^C LKK C L K 2 t 

[0 0 6 6] 

WTi:> [H6<7)lx^;i,^[p]J^(7)S!)fp^^i-^ 0 CLKl^n-w, C 
LK2^N^i/^;K7)t^ nft^MOSFET2 2li, V-^WCL 
K 1 on - l^^;K7)mfi-e* ^ h m&&WMW,&'C&&<DX~^^ >WM 
ttijjy- KNO lOmfiVo u t 1 (inft?-^M0SFET2 2 coy 

^;vmo s fet 2 3<oy- vmrnt, i&< Z^tz&tjy- KNO 1 comteV o 

-<7)^^ nft^MOSFET24IJ, V -y«{£-C£>£ C L K 2 60 

MO S FET 2 4cOLivMltmffiV t n C0»fli £ <7)^/hM#^ <£ ^, 
^-2>v^i§|v^>^-e*^<7)-t:\ p^-V^MO S F ET 2 3 <D* ^i&mi, 
nf + ^^MOSFET2 A<D*ym%£ *) ^+5^/J^ < & >K ft^- KNO 
20mfa:Vo u t 2 fip^-V*;VM0 S FET 2 3 CO V -^mfe-C^^S^Sfi 
£SB&L-t^<&& 0 r^fclWlfiVou t 2!iCLKK CLK2(?)^YV 
^iH+^K^^o L^^oT. pft^^MOSFET2 ll±, «<0: 

o/jtB^y - KNO 2 comfiV out2i: V &m?JF>mfct com^M 

cO#fe*Mt£: pft^^MOSFET2 1 co L £ WtmEE V t p co*&*Miii: co^/h 
[0 0 6 7] 

— CLKl^^^K C L K 2# f n-lx^;i/<o£ nft^iVMO 
SFET24li, V-xmfi^C L K 2 con- l^;K7)Sj£-C& > Y~ h mfc 
^mriSS^'C^^co-e^^v^y^tgic^ ^ % m^J^ - KN O 2 comfiV o u t 2 
fi ^fWUVIO S F E T 2 4 CO V-J* Sf3:"t?£>& C L K 2 con - V^^^kl%M 

LTjg;<&&o itUCfc^K p ft^MOS FET 2 1 cor- Mfe(i, f£< 
&o7^tti^y- KNO 2 COS^V o u t 2 & »K mii-e<fc&m^S{£i: 
C0M#^J;«}, +^v^>^tc^a 0 Cco££, nft^;H40SFET2 
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#JB 2 0 0 1 - 2 1 2 9 1 3 ^- v ! 25/ 

2 fi, v-xm&-?:&&CL K l go.'W i^ovaimtLty- \>m\z.-?&&mwM 

iZt<DWii.^<nmnmt nft^^MOSFET2 2 (DL^^mmmV t ncD#& 

^MO S FET 2 1 (7)^->Jfii5L{i> nft^WO S FET 2 2 <7):t >J£#lJ: <9 
k+53vh£ < & *K ttJ^y-KNOl (DMiiV o u t 1 (ipft^^MO S F E 
T 2 1 <DV-xmi&^&2>MWM&Zfc®:LXm< z\(Dt ^(DmiiV o u 

t 1IJCLKK C L K 2 <7VW U^OUX &+5h§5< ft&o U:^T, p 
^^;UMOS FET 2 3 fi, &o7ttb^/- KNO 1 c7)m^V out lhV 

[0 0 6 8] 

YH-fm^y^-z i nv lxiri NV2ii, a^miivo u t 1 s-m^m 

i n v 3 lkifi NV4(t tti^mfev o u 1 2 zmwm&v d d tmi&m 
atizMit-r&ititim&v out 2 iz$t$L-fz> 0 

[0 0 6 9] 

k & »t & ^ ^^niss £ ^it H B B v 3 > ^ h & h mm v 

[0 0 7 0] 

IS 7 fiv^ jx1/-v g >^^/Ttltl)l.o A^ft^C L K 1 , C L K 2 O 
JS«c£ 20MHz, A#mffiJgipg£ 3. 0 V, lilEVDD* lOVtU 
e El 7 (a) fc»±, AMfCLKK CLK2MMSVOUTK VO 
UT 2<?)?»£^U mi (b) . ffi^y-KNOl, N O 2 OfcB^jS'fi V 

o u t 1 , V o u t 2 <7)r^^^1"o 
[0 0 7 1 ] 

El7<7)v^ J-l^-va >*£*^<b> 2 0MH z t V* 9 il5v>Jj!0^ifc^ & AzfrfifTT" 
CLK1, C L K 2 (C^LTT-^-x^r Jt5 0%<^m*mfiVOUT 1 , VO 
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[0 0 7 2] 

WfftiKWpfir^;HilOS FETMnft^;VMOS FET 
~> * jl v a >-eti, A2Hf-^C LK1, C L K 2 <OM|«cti 2MHzi Lfc 

O 

[0 0 7 3] 

MSI*. pft^^MO S FETMnft^^MO S F E T cO L § v^SJE 

y3>m pf^^^MOSFET«L^H1^7^-^ * 
-0. 5V£U nf t^^MOSFET<Z)Liv^7^-^ ( t § nftfcJE 
) * 0. 5 Vt Ltzo 
[0 0 7 4] 

H9ii, pft^^MO SFETMnf t^^MO S FETOLiv»ffiSE 
/0 f lx^ffi<7)^^C7) y^ak-yg > * 0 0 9O">5 al/—> 3 '/til, 

pf ^^^M0SFET(7)L§v^iA a 7^-^^-2. OVtL, nf t^;VM 
OSFETWL^i/^^^-^* 1. 5VfcUo 
[0 0 7 5] 

IU1 OJi, pf^^^MOSFETRIfnft^MOSFETCLIvifil 
i±^^1ftHifc^-C7v§V>^c7)v ^ a.l/-v3 >jBf*t?ab& 0 lUl OcOv^o. 
U-Zs 3 y-Cli, pft^M0SFET©Liv>i;<5^-^S:-3. 5Vt 
U nft^^MOS FETc7)L§v^i|/N 0 9^-^^2. 5VfcL^ e 
[0 0 7 6] 

18, 9^^10 0^^, pft^^MOSFETS^nft^^MOS 

KU CLK2 it&5 0%«ttS*StVOUT 1, VOU 

T 2 jH# t> i t Wt>ij*&o 
[0 0 7 7] 
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#il 2 0 0 1 - 2 1 2 9 1 3 ^- v : 27/ 

^MM^fiZI&^&tf & l^;i^$III]£&2 &ii3v>-Tfi, pf t^MO S F E T 
2 1 fcnft^MOSFET2 2 T?1fj& £ Mffi £ pf t^^MOSFET 
2 3 t n^-Y^MO S FET 2 4 XffifcZ mi^co^- W^tB^J y - KN 
0 1, NO 2 i: p^--r TWI/MO S FET 2 1 > 2 3 <DY~ h^M^M^tLT^ 
^> A^ffi-^C L K 1 , CLK2<D/^4 U^^t^-U^O^t'DmcDmUM^'O 
^l^tfii*#oV o u t 1 t V o u t 2# f p^-v*;l'M0 S FET 2 1 , 
2 3 <DY- h KA*£*t£<^\ pft^;VM0SFET2 h 2 1 $1^ 

H^>^-7$-tir^C^^§^>o L/:^ot, CLKlS.y f CLK20mi±igilii 
^pft^;VM0SFET2 1, 23SU r nft^^MOSFET 2 2, 2 4 <D 

[0 0 7 8] 

tfz, pft^^MOSFET2 1 t nf + *;HVlO S F E T 2 2Xmf&2ti 
^0Ktpf t^;VMOSFET2 3 £ nft^^MOSFET2 AXm^fi 
&m$&(VJ:ti^:th<D\ti-£}\t J %V o u t 1 > V o u t 2 Ofa-f -ifc#^& o 

^j#^t?*>, m^if-^-v o u t k vout 2timjj<nm&<DAj]m-%^%2><v 

pft^^MOSFET2 1, 23Mnft^MOSFET2 2, 24 
<D L § nffiWEj&TOHB «t & A § < "ftL^^-e & , Xtim-^C L K 1 XtfC 
LK2^l/^^tt:M£L^tB*SfiVou t K Vout2##^ 0 - 
Wioi:, MlSt^lffjOlCi 0 pft^;VMO SFET2F 2 3^^ 
nff^MOSFET 2 2, 2 4 <D L § v>fl6«ffi**B5^HS** P> "f fitz^\ZX 

fciftvHfcflp-ca&ffcl- & i ^ ? -e § * o 

[0 0 7 91 

;VMOSFET2F 2 3 Ko^-CS!HHKi5c5£$ fix i> i v> 0 
Onft^^MOSFET2 2, 2 4©^- MiWtipf t^^MOSFE 
T2 1, 2 3 HWlS-t * m«*ffilw»jR $ tt^> i ^-feW-C* & ^\ #1* L & 
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#H 2 0 0 1 - 2 1 2 9 1 3 ^- v : 28/ 

[0 0 8 0] 

mmmm 3 . 

m 1 1 am 3 (DnMoKm^&iiz u^ou^mmcom^^-tM^mv^^ 

0 mi n:«, ^^^^mniif&3 ti, ^^^^^3 o lRz/y? 4 7*mj 

Wt-*INV1, INV2, INV3, INV4^|£^o 1/^^M3 0 

1 J±, pf t^^MOS FET3 1 > 3 3, nf t^^MOS FET 3 2, 3 4 
£^fro K7-f7ffl^^^-^INVU INV2, INV3, INV4ti, p 
f-V^WOSFEWnf-f^ ;l/M 0SFET* 1 'b4SCM0S «t «5 

[00811 

pf t^;VM0SFET3 1M3 3 V-XI±«ig«ffcV D D SrSJt*K« 
^K^ti-PfLgHScStU KU^f Xiffi^jy- KNO K N0 2CWiiiS 
£*U r-MU*/-KI2, I 1 tc-e^-5**Lg?jj^$^4 0 nft^;VMOS 
FET 3 2 . 3 40y-^lUA/-KI 1, I 2 tffLfnii^ti, KW 
X^^-KNOl, NO 2 K**vP*iSMfcS*i, r- b tiffin KNO 2 

„ no i K^ti^timmzti&o mi loi^i/^nag&Kjs^-c, 

{±, -tti-ettnm&vmjjy- KNO 1 , NO 2 £ nf f^^MOSFET3 2 

, 3 4 <dy- y zjcmmwi-rz xum^c lkk c l k 2 tmaBS 
& v d d o mm Rv**i%^fr(nmm*miRvtm2<DmM<vj&Btm^&z> 0 

[0 0 8 2] 

mi 1 <Du^.)v^m®m<DMft*uw-rz> 0 clkh^-w, clk2 

pft^^MOSFET33li, r-MWLKl^) 
n - u ^ ;K7) rnfi "Cab «5 ^ V - * mti tf*«iR*ffc "C & * <7) Si v > * > ft 
, mtjy- KNO 2 OlffiV o u t 2 lipf-t^MO S F E T 3 3^7-^1 
tarcas*«mtfc*RI&bT-t-#«< ftSo nft^MOSFE 
T3 2«y- bm&ti> il<^oMy-KN0 2«Vo u t 2 ft 0 , 
V-X1TO^C L K 1 <F>u~-i"<))/<DmMt<nM&^& <9 , 
jgUwft&o i^tl, pft^^MO S FET 3 1 li, V-^ 

fit y- htttt?*<5C l k 2 <7vw i^;i^^f£ t<7)m{£^»Hifc 
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#M 2 0 0 1 - 2 1 2 9 1 3 ^- v : 29/ 

^MOSFET3 1 WLIv^flJIV t p <DmM% t (D±'hm&K X <0 , * 7 
'Jfcm&&^^tM^*>VtMX~&&<DX\ nft^MO S FET 3 2<7>^>«C 
(±, p f t ^-^MO S F E T 3 1 O t i 15 ^ < ^ 0 , titf) S - F 

NO 1 <7>Ef£V out Hi nft^MO S F E T 3 2 <£> V -7.W$LX&Z> C L 
K 1 <DU- U^<)l'(Dm&Zfc®:LXi& < t^r^oT, n -f- •¥ ^>MO S F 

E T 3 4 (i, f£< fto^ffi^ - KNO 1 ©IfiV outlh V 
C L K 2 <7VW l^;i^mf£<t ^ItteM^^Mft^ nf -r^^MO S FET 3 4 
OLiv^miiV t n<^*^t^O*/hl!3#KJ: 19, * 7tm$>& v j litS»pv> 

[0 0 8 3] 

— ^\ CLKH^^fl/^;K CLK2/i ? n-M;K7)i:^ pft^;VMO 

s f e t 3 1 ti, v -^m^^m^mfi-e* <9 , r- h mfi^c L K 2 O n - V 
^;K7)mfi-e^-?>co-e5^v^>^tli^^ 89 , ^/-KNOiolfiVou t 1 
iipf^^;vMOSFET3 l o v-*mte^&&m?IiSli£/xB& LTiS < 
o ^tUii^K nft^^MOSFET3 4(?)r-Mfi(i, il<^o/:ffi^y 
— KNO 1 (DWAtLN outlt^> V~-*miZ'C&& C L K 1 on-MW 

ET33(i, V-xmZX-fr&miWMHtr- Miit^^C L K 1 <7)/W 1/^ 
;i^mfc ^m{£M<^»Hit pft^MO S FET 3 3«l^v>iSEV t 

ft^MOSFET3 4 (7)^->*£t/L(±> pf t^iVMOSFET3 3 
irLX *9 &+53vh£ < & 19 > KNO 2 <Z)mf£V o u t 2 (inft^^MO 

S FET 3 4^>V-^mfi^*-2,CLK2 0n-l/^;K7)mfi^^tTj6:< & 
&o Lt^^oT, nf t^^MOSFET3 2li, fi< ^o/:tB^/ - KNO 2 
(DM&V out2t V — W$LX~fr>%> C L K 1 <7VW I/^l/OUte t (DMi^CO 

mnmt n ft^^MosFET3 2wL^v>'ftmj±v t n<Dmimt<D±/^m 

[0 0 8 4] 

v^^-zm^ w*-* i nv irx/i NV2ii, mumav o u 1 1 £m^m 
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#SI 2 0 0 1 - 2 1 2 9 1 3 ^- v : 30/ 

,s;_^ iNV3Sy f INV4li, m^JBjiVo u t 2^1?gliiVDDtMl 
[0 0 8 5] 

[0 0 8 6] 

(HI 2 f±vS o-lx-va >|$^^^1-EI-e^^o AMfCLK U CLK2 
(DMmk*2 OMH z, A^mraiPi^. 0 V, IIlJIVDD^lOVtL 
/Co Ell 2 (a) ICtt, AMf CLKU C L K 2 ^^m^mti V O U T U 
VOUT2cOtff^^L, Ell 2 (b) Uli, tH^y-KNOK N02<7)ffil) 

siiv o u t i , v o u 1 2 mm^T^-fo 

[0 0 8 7] 

m 1 2<7)v^ al/-ya 2 OMH z £ M^M^MuX i> AtliS 

fCLKU CLK2 KB^-l-Xr^-y- 4 it5 0 %Otf}^mf£ V O U T 1, V 
0UT2^#f)Wit^W o dOi^m l^«&Hlif&2 ^#|g B B H v'; 

n > ^ h % & mm v 7 ? k i o -cm l-c & i^iii&^^pitg ttzho 

[0 0 8 8] 

^Ml, l/^;l/^[II{&<£> pft^MO S F E TSfFnft^^MO S F E T 
->5 j-V-v a >TN±, AMfCLKU CLK20M»li2MHzfcLfc 

o 

[0 0 8 9] 

mi 3f±, pf + ^^MOSFETS^nft^^MOSFETOllv^il 

Iz-ya^tli, p^*;VMOSFET<7)L£Wii^^-* (L^v^mffi 
) £-0. 5V£U nft^MOSFETOL^^7>-^ (Livvffi 

mm) * o. 5 v t Lfco 
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mi 2 0 0 1 - 2 1 2 9 1 3 ^- v ! 31/ 

[0 0 9 0] 

IEI1 4Ji. pf ^^^MOSFETS^nf t^M0SFETOL§V»ii 
E^iSl^ilO^^^ v * a U - v a > fS:£-C£> & o014 UU-'>a>T 
(i, pft^H/M0SFETOLi^<7>-^S:-2. OVH, 
;i/MO S F ETWLl^7^-^t 1 . 5Vi Lfco 
[0 0 9 1 ] 

(HI 5t±, pft^^MO S FETS^'nf t^^MOS FETOLi^iS 
J±7& s l&^KJfc^T*§ v>^tf)y ^ il/-y 3 ym^h&o Ell 5WvU 
U-ygy-CH, p^^;UM0SFET<7)L§Wft/N o ^-?£-3. 5 V i: 
U nf t^;VM0SFET»L^vMI^7^-^^2. 5VhL/: 0 
[0 0 9 2] 

[HI 3, 1 AJkXf 1 S<Dm$&frb, pf t^^MOSFETSl^nf t^^M 
OSFETWL^ vMfimffi^l^fi75^Jt^cW^:§ < -ftt^^-C & , XlJiE^ 
CLK1, CLK2 HJfc«FLTr'A--r-f Jt7&*5 0 %«7)m*mfi V O U T 1, V 
O U T 2 7) ? # i tft>fr& o 

[0 0 9 3] 

*Il^ii:i3(tl) l^;v^&@B§3 Hi5V>T(±, pft^^MO SFET 
3 1 t nft^MOSFET3 2 th&Wt p *;HMO S F E T 

3 3 t nft^MOSFET3 4 -Cfl|jK$iL*lHlJ»W-e-fL-rtLOm*y - FN 
0 1, N02hnft^MOSFET3 2, 3 4 oy- F ttTis 
^ A^Jlf C L K K CLK2^Wl/^^n-^^^^Ifiii^) 
^mfcM£J#oV o u t UVout 2^pf t^;l/MO S FET 3 2, 
3 4 H:AA$*i5^ nf t^^MOSFET 3 2, 3 4 £ i: 

(:tVt7^l.iU J t|So Uc^ot, C L K 1 L K 2 OiESH 

^pf-t^^MOSFET3 K 3 3Mnf t^MOSFET 3 2, 3 4» 

[0 0 9 4] 

ttz, pft^^MOSFET3 1 t nft^;VM0SFET3 2TiiJ&£*L 
Si^tpft^^M0SFET3 3i:nft^^M0SFET3 4"Cfll«$*i. 
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#11 2 0 0 1 - 2 1 2 9 1 3 ^- v : 32/ 

^m^<7)-tti^th<DWtt)iE^rV o u t 1 , V o u t 2 <DT3.-t4 —ittfj%%^ 
fzWi&-?i>, tb^ff-^-Vo utl, Vo u t 2tfW%V>m&<Z>Xtjm-%rK%:2><D 

fc, pft^MOSFET3 1, 33Mnft^MOSFET32, 34 
<0L§vMMEE5&*tfctfi6J: "5 < -f*Lfc*£-efc , AMfCLK IRTfC 

L K 2 <7) l"<fr9M\:KttJBLtzmj3nfiLV o u t 1, Vou t 2 *i£ 0 - 

OiTi:, $gjgX^"C<7>tf^o#H«t «9 pft^WO S FET 3 1, 3 3M 
nft^;VMOSFET 3 2, 3 4<7)LI v^mffi^I&fHt^ h -ftitzWj&X i> 

[0 0 9 5] 

e ii6i:^t, i^;i^&iaB&4li, V^^SSSHBl 0 4St>* K9>f 

I NVK INV2^i£^,o U^^SS»fflJ 1 0 4 »±, pft^MO 
S FET 11, nfnWO S FET 1 2RXfm'M®ffi 1 1 0 *^tr 0 K^W 
71^>A-^INV1, INV2(±, pft^MO S FEWnft^fl' 
MOS FET^^^^CMO SEISIN «t «9 #J&£*t;z> 0 ftUfflJHK 1 1 0 l±, MM 

[0 0 9 6] 

pft^;niosFET i lcDv-Tstemmm&vDDZ^itf&mmxm^Km 

WiZti, Kl/^>liai^/-KNOi:ti?tL, MU^^ - KI 2{:fl 
£;ft&o nf f^^MOSFETl 2(?)V-^IU^^-KI lfcil^tL, K 

v d d £ £ mm*®?- K&m $ tt £ 0 

[0 0 9 7] 

HfCLKh CLK2^timi^Wo AMfCLK 1, C L K 2 tf> 
IfiiJ:n/J^^ ^HJft^^-Cii. AM^CLKh CLK2^n-v 
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#11 2 0 0 1 - 2 1 2 9 1 3 ^- v : 33/ 

o 

[0 0 9 8] 

EI 1 6 co 4 <£>KKW, 31*691:: HI 1 co w<)i<$Z&®$& 1 tMC 
X*> *K nft^ ;VM OSFET1 2<7)f-h «t£**1l«lftIEIJ» 1 lOCio XM 

[0 0 9 9] 

k i <tvw ]/s<)u<DWii.t<Dm<7)WtiL*mj)ir2>o ismm&i 1 ocom^sis:^ 

A^Jffi-^-C L K 1 fcomffiMOJfiittti: nft^MO S FET 1 2»Liv>i 
mi±V t nOi|fe#1fi£<Z>;*:/hW#K £ oT, nftMOSFET 1 2«t> 

vtm^mm^mm zti, mt) j - k n o omfc vout e 

[0 1 0 0] 

F^yf-rmj invi s.^ i nv2i±, m^mfcv o u t ^m^mii 
v d d t»jftmtefc Kmt-t ^m^mfiv o u t cttt^o ^mfco^-ci* 

, i«VDDtAMfC L K 1 L K 2 <D/W 

Ma** § v^^-r- & m^mmxmft-r zzt &x § * 0 

[0101] 

m 1 7 a, mi 6 (Dwois^&mffi 4 (Dm&Mtfw^ 1 wtffl&^-f-iiiKiii-c* 

ho fMfPES&l 1 Olipf^^iVMOSFET lilt nf ^r^MOSFET 
1 2 1 *#tr 0 pft^^MOSFETl 1 KDV-Xltm.MW.&VDDZ^l 

■V ^MO S F E T 1 2 lOV-^JiglJ&^Sr^ttiWiBSft^t-filtt^^ K 

yax. iff — h (±y- knn^M£*l& 0 

[0 10 2] 

/- KNN^ttli, tSIffiVDDi *) i> pft^MO S FET 1 1 1 <D 
L&vMMJBEV t pm±1S< > ^%mf4<t 0 nflr^MO S FET 1 2 1 CO 
t nJJH±S5< ft 0 > pf t^il'MOSFET 1 1 ltnf + l^ 
MO S FET 1 2 1 <D*ymtiLmziBCtz i mtiLt%2> 0 
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#J§i 2 0 0 1 - 2 1 2 9 1 3 ^~ v : 34/ 

[0 1 0 3] 

gll 8*5*0*1211 9l±-€-*iW, Ell 6 CO U^;l^&EIg&4 WHI?&iiWi2 

ioj;^ 3^j^to mi 8 <Di"<)^mm$i4 &m 1 7<7>i^;i/^&nis&4 

h^££<7){±, fWflflllB&l lO^pft^^MOSFETl 1 1 Oft*? I) [zWfi 
m^-R 1 *^tr^*&o y- KNN^mteVNNli&tft^Fr 1 <£> 

fiSiltfcnft^n'MOSFETl 2 1 co* >SfcLCIi5D^Ifii:^^o 
[0 10 4] 

mi 9<7)w^^^mj^4^iiii 8^v^^^mj^4 t^^^co{±. $u^m 

mi 1 O^nff^iVMOSFETl 2 1 coiXt) KjgtfC^R 2 £^-tr 

tKomjim izb c tzmz \z & z, 0 

[0 10 5] 

%mmm 5 . 

o HI2 0 tcisv^-c, i^;v^£[I]i£&5 ti, 1 0 5 TkXP -f rffl-f 

>A-^INVK INV2^fx.^o ^«^10 5l±, pft^^MO 
SFET11, nft^MOSFET 1 2, $IJ^HII^ 1 2 0 £^-fro K?>f7 
ffl^VA-^INVl, INV2I±, pft^MOSFEWnft^^M 
OSFET^f>^^CMOS0KCJ: *9#$;£*i& 0 ©JUPIlf&l 2 0t±, A#f§ 
tCLK2 ^^itTCLK2(7)Sfil/^;i/^PKLai^-r^o 
[0 10 6] 

pft^MO S F ET 1 1 OV-^timaim&VDDSr^tt^SlgJSi^ t*s 
KW>ttffi:fcy- KNOfcgMfc$*L, h {i^HIj^ 1 2 0 
XAJjy — K I 2 tc^M^tL^o nf ir^^MO S F E T 1 2<7)V->U±A2M 
-KI l£^$!£ti, >fim*y- KNOK^£*u ^- Mim^mfi 

V D D £ $ tt 4 mS*^ $ ft. £ o 
[0 10 7] 

X*/-KI 1, I 2Cli, ffiii:^^l/^;vtn-i/^;vi:(:^jfctl.A* 
IfCLKl, CLK2^Wti4x.f)^o AMfCLKl, CLK2© 
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#11 2 0 0 1 - 2 1 2 9 1 3 ^- v : 35/ 

v^)vbu-v^<)vt(D m comten ti > m^mti v d d t t^mo 
tfiiin/j^^ 0 ^mmmm^tt, AMtcLKi, clk2©d-i/ 

[0 10 8] 

m2 ocnwovm&m&is^mitte, ^w^m i coi^^^e]® i c 
r*ab ^ P f t^MOSFETi l <7>r- h i20j:io rm 

[0 10 9] 

©JfPHliS&l 2 0t£> A^J{f-^CLK2c7)^N^ V^^^mfS^m^mfiVDDi: 
AM^C L K 2 <7VW l^;i^Sf£^F^Ste^f^LTm#1-&o fljlJfP® 
E£l 2 OOtB^mfit A^im-^C L K 2 homf£Mc7)#&*Hfit nf-^^;HV[0S 
FET 1 2coL§vMimEEV t p (Dft&ftMtCDj^/^M'ffli^ iot, n^-V^^M 
OSFET12Wt > ^l^fSS«Jt*P £ *i> mU^-KNO <7)«{3: V o u t 

[0 110] 

0 2 l li* EI 2 0<Dl"<)V&&m&5<Dm&fef&e>f£ l <£>0O£^1" 
&o £tf>ftlJflUIIIE&l 2 Olinf t^^MOSFET 1 2 2 t nftMOSF 
ET 1 2 3 fc-g-Oo nf + ^^MOSFET 1 2 3©V-^li/- KNPCgi 

y&ZTfr- n±«igmf£VDDS:$tt**iBSB^-^»j|S$*t*o 

nft^MOSFET 1 2 2 <£> V->UiA#y - KI 2KgM£$*U KW> 
£> X XfY- Mi/-KNPCi^Wo 
[0 111] 

nf + ^MOSFET123 H#Nf* >#c!fe&& O^W&tiL £ ITK 
o A^M-^-C L K 2 c7)k^;l/mL«C-Cy- KNPWtfiVNP^'f I/^i^: 
lio-U^n/H«I«l§tL*o KNPOttVNP©A/f V^;i/<7) 

Sfcf^ SiiSffiVDD <fc «3 & nft^Jl'MO S FET 1 2 3 0Liv^iiffV 
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&m 2 0 0 1 - 2 1 2 9 1 3 ^- v : 36/ 

t nm±{&<> CLK2^^ P^^OStJ: 0 kit5< 
[0112] 

1 2 O^nft^iVMO S FET 1 2 3 <7>ftfc> 0 Cpft^MO S FET 1 2 
1 fc-g-tr jST?**o -<7)*§-£\ pf f^Jl/MOSFETl 2 lOV-^lillt 

[0 113] 

pft^MOSFET 1 2 lCi^ KNPO«fi[VNP***iB*fiV 
DD*»f>ll^tt*ffiV t Q^mi^fr&M&^^frKWifcZIX&o Xtim^r 
C L K 2<7)l/^K:{5i:tnf I'^^MOSFET 122i:i^- KNPOt 
i&VNP&^J fritz It u-]/s<)U izftmzti&o Z<Dt£, Z-KNPO 
SffiVNPtfVW l/^;H^)itl±, IjgtfiVDDJ: «9 & pft^^MOSFE 
T 1 2 lWLiv^ilJIV t pJSLt1B;< , C L K 2 tfVW U"*;KZ>mte<fc 0 

< 

[0 1 14] 

EI 2 3 (±, HI 2 0 <Vl'^fr&&m& 5 (Dm!fc&J&e>& 3 nW&7F'tM&M~Clb 
ho i<^v^;v^[lli^5^lll2 2 <7)V-^;i/i?&[gg&5 fflltiUUft 
1 2 O^nf t^^MOS FET 1 2 2<D<T- V V D D £$»t**iB 

^:ii$titv^,a(f*l.a nf tWOSFETl 22lif 

o C<7)t#> y-KNP^ItVNP^'fl/^OSttt, m^mfiVDDJ: 
*) i> pft^^MO S F E T 1 2 1 OLSHIWBEV t pM±fi<, CLK2W 

[0 115] 

HI 2 4l±, 02 0 <DV<)V^$km%&5 OESSM^iM CD#!l£^1-InJE§|IIT'ab 
& G iOl^;i/^#|[I]jE&5#qiJ2 2 Ol/^;HiM5 H & <£> l± , fMfp[Sg& 
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mU 2001-212913 



i-y. 37/ 



1 2 0<7)pf^MO S FET 1 2 1 <DiXk>V) HtStt^R 3 

0 ££>^g\ A^ff-^-C L K 2WI/^K:£DT pft^MO S F E T 1 2 1 

<d * yrnndmit l , mjm=f r 3 <£> js^m t ost^ai k j; 0 y - k n p <om 

[0 116] 

El 2 5f±, El 2 0<DU^)]s&&m&5<D®&mi&<D&5<DM*7Fi-®&&\-e$> 

& 0 z<Di/^)i>m&\B\B5-t)m2 2 <Di"<)i<m&M&5 tm%&<n&^ vm®& 

1 2 OWnf t^MOSFET 1 2 2<Dftt>t) K«#t5lHF-R 3 *-&tr 

o A*itCLK2W^;H:iL.i:Tpf-^^;i/MOSFET 1 2 1 

0 * ^fi^ft l , mm? r 3 o^/Lft nm&frM la^-KNP^i 

[0 117] 

m 2 6 »±, ej 2 o co wois^mmffi 5 ^01^^60^ 6 <Dm^^ir®^mx^> 
ho z(Di<"<)vm&®ffi5-t)m2 2<vi"<)i'$mmffi5 tm%&v>i*. mmm&t 

1 2 0<Opft^MO S FET 1 2 1 COY- h ZAttS- K I 2 ^lil, n 
ft^^MOSFETl 2 2<VV-X*&&WM*&l}&MWffi : JrfcmfiiLtz& 
X'&Zo pftMOS FET 1 2 1 (±, A^f-tCLK2(^»m^ 
I/^K:£.Dtt>»W-So Sfc, fJiCtSCTnft^^MOSFE 
T 1 2 2 <7>*>-3g£L&^ffcU y- KNPWliiVNP^^ l^^vi/:lJn- 

[0 1 18] 

1 2 O^nft^MOS FET 1 2 2<D\Xt> 1 0 Cpft^^MOS FET 1 2 
3 *^trjSCC**o -<7>*§-£\ pft^MOSFET12 3ttW>ttii: 
ftWffi^ LTfKo U:#ot, A^fi^C L K 2 <7) CT p 

ft^^MOS FET 1 2 1 (DirymX-h^itL, J - KNPOlffiVNP^ 

[0 119] 
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#11 2 0 0 1 - 2 1 2 9 1 3 ^- v : 38/ 

o u^^ggjftiaK6i4, l^^aaawi o 6*^ k^-t ttim i nv i 

, INV2^iit4o V^SI8lll0 6l±, pft^^MOSFETl K n 
ft^MOS FET 1 2. ffllttlUftl 1 0, 1 2 0 Sr^tr 0 K5M7W>^ 
-MNVU INV2I4, pft^;H40SFEWnff^^MOSFE 
T^f>^^CMOS»J: *9lffJ&£ti£ 0 ffiJt*PHIE& 11014, IIIJIVDD 
*$tfcmfi:*WUStffi^L> WmWSh\ 2 0t±. AMfCLK2^l:(ttC 
L K 2 <7>mfii/^;i/^P^Lm^ -tio 

[0 12 0] 

pft^MO S FET 1 1 ^V-^liS^SfiVDD^^rtt^mii^^^ 
iggSfU Kl^>f >t±ffi£M- KNOfcgM£S*L, ^- h»iiW«llHlJ»l 2 OSr^L 
XAtjy- K I 2 (C^M^tL^o nfnWO S F ET 1 2 OV-XIUi^ 
-KIltgNtStU KM >{im^jy- KNOKSttSfU Hi1W«IIII& 

1 1 o *^t-cmiim^vDD*^e^m«^^^$^^>o 

10 12 1] 

ffCLKl, CLK2^tiWif)tL^o AMfCLKl, CLK2W 

tfiiiH/h^^o ^IlOfitli, AMfCLKl, CLK20^-^ 
^;W4}gi&mf£^& 0 , U^^lilillt V D D tiMfe<7)^<?)Sfi"C^ 

o 

[0 12 2] 

HI 2 8 tf> U"*;i^&Ib]8& 6 <£>KKW> 3fe#Wfc|g l <r> u^^^gHUK 1 £ |Wf £ 
l), p f- * ^;VM0 S F E T 1 1 <DY~ h 011 1 2 0C<to tl 

ffiV^;vSrP3g$*t^:A^-^C L K 2 *£tt"C*&fl;U nft^MO S F E 

* o 

[0 12 3] 
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#11 2 0 0 1 - 2 1 2 9 1 3 ^- v I 39/ 

ftMHiBift i ion, Bi6o i"0]s$zmm& 4 <nfflfflm& 1 1 o t m c-e& <o 

, ffeiJ^llS&l 2 Oti, HI 2 0(DUsov^®m5CDmffl®3&l 2 0 

o 

[0 12 4] 

f|jlJ!4PIS£§l 2 0Ottitiafii:A*'fS-^CLK2 t<Dmtt.%omimt pif-^* 
;l/MOSFETl 1 (?) L i v^f IffV t p ^<7)Mli^ <t ^ 

t^MosFETi i (D* yvtm^mmtmm £ ti, 1 1 0 

\tLt X1d\t^C L K 1 t<7)mi£M?>»MIt nft^MOSFET 1 2<7)LI 
wfitmffiV t nCO^ffitcDA/hM^CioT, nf^^MOSFET 1 2 CO 
* >1*S^*M«J#P £ o £ tlK X *) , ffi^J 7 - KN O ©Hi V o u t <D^ 

[0 12 5] 

*mM<vMm-?l*. I WV DD UMf C L K 1 S^'C L K 2 V 

EUftl 1 0O*#«fcLTH, (HI 7, 18, 1 9 i:^Lfc0K^*& o — ^ 
, filJfPEIE&l 2 O^I^t Ltli, HI2 1, 22, 23, 24, 25, 26, 
2 7 ^Lfc@BK|!#*4o 
[0 12 6] 

& 0 ^(D]y^<)^mm^7 »±, l^;l/^&gB2 0 7S.0 ? K9^yffl-f I 
NV1, INV2, INV3, INV4^f x.^.c 2 0 7 ti> pf 

^ ^;i/MO S F E T 2 1 , 2 3, nf t^MOSFET2 2, 2 4, S^ii 
HE&llOa, 1 1 Obt^tfo K7^f7"ffi^^-^INV1, INV2, I 
N V 3 , INV4I±, pft^MOSFETStFnf t^il/MOSFET^f) 
^-SCMOS«J: ^M^tt^o W®IH{^ 1 10 a, HObll, 0160 
l^;l^3&|I]j&4 <7)f|jlJiP!SS& 1 1 0 tmcc&Zo 
[0 12 7] 

pft^;H40SFET2 1^2 3 go V fim^Kft: V D D 
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#IS 2001-212913 ^~ v : 40/ 

m^-^^fi^fimm^fi. KU^>im^y-KNOK N0 2i:^^fW 
£ti, Y— Y (ifcti^J / — KNO 2 „ NO 1 K-%rix-%rtiWzWi'£fcZ>o nf + ^^M 
OSFET2 2, 2 4(07-^lU^^-KI 1> I 2 K 
U>f >fitti^^- KNO 1 , NO 2 Iz^ti^timBZti, Y- Y\$Wmm& \ 1 
0 a, 110 b ^^LxmmMiiVDD^^^mm^^^r^tiW^ti^ 

0 Atim^C L K 1 , C L K 2 miEWffiV D DWtfia^ ^©Hfttt* 

2 cnnmmm t m ct$> & 0 

[0 12 8] 

El 2 9©l/^;i/&&Elft7 0l&fN±* S*Mfc|g6 0U'*/l'aaft|IIE&2 
■C* 0 > nft^ ;i/M OSFET22, 2 mte«tf*PHIE& 110a, 

1 1 0 bm:o-rP«£$tL^:mfi[*^t"r»ft't*jS3&**«:*o 

[0 12 9] 

fMUPEE&l 10 a, 1 1 0 bf±, «iBS&VDD££&t"£\ *i|MH£VDDfc 

A^jit-tc l k i issowmftLtomwtiLitirtj-tZo mwm&i 1 o 

a, 110 b^HJ^lfitAMfC L K 1 fcO«teHOf&*frttfc nftM 
OSFET2 2, 2 4WL|v>fiEVt nWffiMf t^/hi^Ciot, n 
ft^MOSFET2 2, 2 4 tf>* >^S8oejK**1WI«I £ *U ffl^-KNO 
1, N02 (Dmii V out 1, V o u t 2 ifi*ti?ti& h ttZ> 0 
[0 1 3 0] 

K9>f 7ffi>f y>*-9 I N V 1 #0*1 N V 2 ti> tii^mteV o u t 1 SrSiUm 
s*-9 I NV3SC/I NV 4 (i, ffi^m^V o u t 2 *miB*ffi V D D <h^^m 

fi^n^b-r^m^«fivouT 2 a « 

[0131] 

^HJfllO^Sg-eJi, Sll^VDDtAMfC L K 1 L K 2 <3/W P 

$IJ#PHIE&1 1 0 a> 1 1 0 bOj|#Wi, 12 1 7, 18, 19^^L/c[Ug&# 
[0 13 2] 
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o Z(DU^<)V^^m^8 Ji, P^;V^S|5 3 0 8^ K9>f 77B-f I N 

VI, INV2, INV3, INV4*fi^»o 3 0 8 Ji, p^-Y 

^MOSFET2 K 2 3, nf t^MOS FET2 2, 2 4 , WftUfPH 
i&12 0a, 1 2 0b^tfo F7^ffir/^-^INVh INV2, IN 
V3, INV4i±, pf t^^MOSFETMnf + ^^M0SFET/5^=S: 

& cmo s urn-cmfe zti&o nmm&ri 20a. 1 2 0 t>t±, m 2 0©^^ 

'»HI]^5(7)M®1111E&1 2 0 t|H|D-e^^o 
[0 13 3] 

pft^;l/MOSFET2 !RZf2 3 (DV -XlZnmn&V DDZ&tf&Wm 

Kl^f Xiffi^M - KNO 1 , N0 2i:fa^Mi 
^MiW0^12Oa, 12 0b^LTA*/-KI2, III--?" 
H^ttWiWtZfrZ>o nft^;VMOSFET2 2, 2 4 O y \±Xt3 7 - K I 
1, I 2 t^th^tiWtfzZti. Kl/^Xi^y-KNOh N0 2i:ftiftL 

Miffi^jy- KNO 2, NOlCfti^MH^H^o 
ffCLKl, CLK2 ^m^miiVDD(7)B^^tL^ttc7)K#f±ll3c7)^ 

[0134] 

iii 3 (XDiyovm&ms&stDMftte. m^M^mi i<ou^^mw3 

£-e&*9, nft^MOSFET2 2, 2 4 tf>**- b mi£&mm®ffi 1 1 0 a 
,110 blcj:oTP36$^SfiS:^t"rilif^1-*^M*4o 
[0 13 5] 

fflifflHgI& 12 0a, 1 2 0 b (i, Xtlim^C L K 1 , C L K 2 <7V^ 1^;K7) 
mf5:^mMmfS:VDDtAlJ'fS#CLK 1, CLK2<7VW 

[0 13 6] 

fHUiPIUj&l 2 0 a, 12 0b (DitijjM&t AJjiE^C L K 2 , CLKU^I 
&m(Dmimt nf^^^MOSFET 3 2, 3 4 <D L § V»tt«JEE V t pOiffiW 
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ti^H^Ciot, nft^^MOSFET 3 2, 3 4^)t>tWJl 
»JfP 2tl, tttfl S — KNO ^mfi V o u t 0 
[0 13 7] 

K7^ -f I N V 1 Stf I NV 2 H, tB^BfiV o u t 1 *SigiS 

t V D D fcf t i:^kt -5 ffi^tti: V OUT 1 Yy^irfM^ > 

j NV3MI NV 4 11, tB^mfiV o u t 2 £m^m<£ V D D 

[0 13 8] 

*^*fco^3Kt?»±, wMn&vDDtxtim^c l k 1 atrrc l k 2 u 

tUftHHK 12 0a, 120b O^ffcWtt, EI 2 1 , 22, 23, 24, 25, 
2 6, 2 7i:iL»TO4o 
[0 13 9] 

mmmm 9 . 

0 i<7)l^;i^#|[I]!&9 fi, 2ocoP^;ufMl 0 1A, 10 1BMl^ 
PMO S * nx* :/;HI<£>Mlfriii|iIIIIE& 4 0 0 *fix.*o 

[0 14 0] 

VW^IfcSBl 0 1A, 10 lB«Sil±, miV>^MV> : }&Wz&lf&l"<)l> 
mmUl 0 lOlitRIt*^ fcrtfU l^^gg&BBl 0 1A^/-K 
II, I2i:i±W*iAMfCLKl, CLK2^£fbtt. l"<)V$mU 

1 0 1 B coA^J / - K I 1 , 12 lilifWM^fifC L K 2 , C L K 1 

[0141] 

Hl&if*!|5IB&4 0 0 (i, pf OSFET4 0 1, 4 0 3Mnft^ 

;UMOSFET4 0 2, 4 0 4 £^fr 0 pf t^MOSFET 4 0 1 , 4 0 3 

NO401, NO40 2 K^*i^*igM£S*L, r- Mitt}^- KNO 4 0 2, 
N04 0 lC^illl^tL^o nft^il/MOSFET4 0 2, 4 0 4OV-* 
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izltm^mUVEE^^hih, V\"i >JitB^jy — KNO 4 0 1, NO 4 0 
2 ^^tL^tL^^tL, r- Hil^^&flSl 0 1 A, 10 1B«y-K 
NO A. NOB^-ettW^^tr^o ^omfiVE E(i> m^mfiVDDJ: 
^ M£v>IEm<^ ®Mf3:> PMiZO^-ftL-Ci) X EI^^flJ<7)VE E 

K^n^ff-^-CLK 1 ffAZl ZtiX i> X <, £©VEEC(iCLK2M 
& X 

[0 14 2] 

KNO401, N04 0 2*»t>fiii:«fttiffl*tfiVOUT 1, VOUT2 

7&*m^$tL* 0 m^tfivouTi, vout 2 litiiitvDD hj^omte 

[0 14 3] 

mmmm 1 o . 

1 0 1 A, 10 1 BOfSfc «5 fc, ^;ix^*itlJ$PIII«§ 1 0 0 A, 10 

0 BZ^1r2> 2^><DU^<)Vm^^l 0 4 A, 10 4 B *$mz.2> &~C$>& 0 

[0 14 4] 

V^;U^gj51 0 4 A, 1 0 4 B^lffj&ti, H 4 tf>mfc<^!UCiolt& 
gg&ftl 0 4<a1fj&fc|i«^*£o fcrtfU V^^JfeSBl 0 4 Ac^A^J^- K 
II, I 2 Kfi^ft^tA^Mf-^C L K 1 , CLK2^i^H, V^O^WSkU 

1 0 4 BCQA^J/- K I 1 , 12 Kli^fhrtiXtim^C L K 2 , C L K 1 

[0 14 5] 

-KNO4 0 1, NO 4 0 2^&ffl«K£ft"*Sfcti27*tfcVOUT 1, VOUT 
2 /TO#£fr<£>o UJAIfiVOUTl, VOUT 2 (±m?JIBf4VDD t0f^<7)m 
fiVEEtwdd-e^btae *H*fli^l8Wl«MlPlHlJ»l 1 0<7)jy£W2. mi 7 
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^-v : 



[0 14 6] 

0 lRXfl 0 4 4fflv^, i5©Il«Wl/^;V»l 0 5, £ 6 

iwiio i o 6 tffl v^t u ^ 0 *ti> m7 comMcDitm^u^ 

ii, l"*;l^tfegBtf>tb;fry- KNO K NO 2 zzti^thm&mm®3&<7) ^ 
^;VMOSFET4 0 2. 4 0 4 <DY- Y ^Wtt X v> 0 
[0 14 7] 

mmmm 1 1 . 

IH3 3(if&l 1 <7)^(7)^S^i3^^ l^^^^IlIfi&^#^^^i-IlI{^E|-e^ 
& 0 icOl^;i^&HIg£ 1 1 ^03 1 <7)l^;i^}&[l]i&9 t^^cote, PMO 
S^ox*7 y;i/M<7)MHj±iitiiIl]l^4 0 0 <DiXt> *) fc# vv b ^ ^-M^lsUl 

^50 O^M^tLTV^ *T?&& 0 
[0 14 8] 

# P> b ^ 7-MOfgiii§[IIg&5 0 0 (i, pft^iVMOSFET501, 5 0 
3Sf f nft^n/MOSFET 5 0 2, 5 0 4 £^tr 0 pft^;VMOSFET 
5 0 1 , 5 0 3 (?) V - ^ iilllff V D D it 3 IKf ii, KW 

>t±m^y- kno 5 o i , no 5 o 2 n^-tL-ra^^tt. y-Him^y- 

KNO 5 0 2 ^fg£*L& 0 nft^;VMOSFET2 0 2, 2 0 
{iP^^mfiVEE^x.^^, Kl^f Xiffi^jy- KNO 5 0 1 . NO5 0 2 
Ktti^ti&ffi.Zti, y-MiMJ«101A, lOlBOtB^y-KN 
OA, NOB iz^fijftilgmzti&o Bf^^mfiVE Et±, m^mf5:VDDii9 

i>i&^iEnii., mmma, M^^i^ 5*:, m^^vEE&c^n^ 

?m^CLK 1 LT £ U £^)VEEi:iiCLK2 i:XJj LX <£ v> 

O 

[0 14 9] 

5 0 ocota^y- KNO 5 0 1 /^<btU*«fcV outto$^ 0 m^mftv 

out (im^sia: vDDt p^^^mfi v e e t <n m xmt-t & 0 
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[0 15 0] 

mmmm 1 2 . 

m 3 4 t±ai 1 2 <DmM<vftmi<~&tf2> u^)v&&m&<oi&i8L*& , tM&t®~?*> 

2> 0 ^<D\"<)\/Tg$kW& 1 2 tf ? EI3 3 W^frW&WSh 1 1 £^&£<£>ii> 20 
Wl/^iM10 1A, 1 0 1 BOft*>«3 frti^tim&W&tl 1 0 A, 1 
1 0 B 2^><r>V<)V^®M 1 0 4 A, 1 0 4 B Srfitx.* j£-e*&o 

[0 15 1] 

0 4A, 1 0 4B«f^i±> i4W»ii(3lt^I/^^ 
^&8H 0 4 0«j£fcra«-T?*&o fcrtfU W«4AWA*/-KI 1 
, I 2 t:ii-e^tiAtlfSfC LKK C L K 2 tf^-Hbti, 1 0 

4 B<DXljy~ K I 1 , I 2 tC(i-ettWA^m^-CLK2, CLKl^#x.<b 

[0 15 2] 

5 o ooffi^y- kno 5 o i ^f)iUiitiivouTTO$ti^ 0 m^miiv 
out \±wmnMLv d d t^i&v e e t^mx^tir^o ^mm^m<^ 
mmm&i 1 o^ji^wi, mi 77^01 9^^tfciii^^^o 

[0 15 3] 

H 9 25.^1 O<7)^<7)0I^l/^^«^ 1 0 0 4COft^«9 

ic, ^5 w^ifecoff^Soi/^^^fn o 5, me^M^MM^^^^^u 

10 6»TUv^o H7<7)^}&(7)^S^^^^^mg|S2 0 7, 180 

<7>ffi£f^- KNO 1, NO 2 ^^tLWUKliiiliSlilj^W n-^-V^^MO S FET 
5 0 2 , 5 0 4 (DV- V KmWH-*U$& 
[0 15 4] 

mmmm 1 3 . 

01A, 10 1BXIJ f 4oO>f>/<-^INVlA, INV2A, INV1B, 
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I NV 2 B^lx^o 
[0 15 5] 

u^o^mUl 0 1 A, 10 1 BcDlfj&ti, 0 1 tf)l/^;W^MRl 0 1 <DMf& 
tW\UX&2> 0 \<"<)Vm&%[> 1 0 1 A<D nft^^MO S F E T 1 2 OV-^, 
1 0 1 B«pft^;VMO S FET 1 1 <D¥- M±> A2Mf-^C L 
K 1 ^^rlt^A^y- K I A^3gM£ti&o V^m&tl 1 0 1 A^pf-^r*;!/ 
MO S FET 1 1 (Dy- K U^OV^^Ul 0 1 BOnft^MOS FET 1 
2(/)V-Xli, A2Hf^CLK2 £^t£A2J^- KI B^gN*c£tL& 0 
[0 15 6] 

*mMWtm<7)Us<)l<$c%L®ffil 3 HiS^Tti, AMfCLKK CLK2 
^^;HI$^:HiMfVOUTl, V O U T 2 ^m^J $ tt& 0 tH^mfiV 

outk vout2 {im^miivDD t^mfit^r^-e^bi-^o 

[0 15 7] 

m&w> io4. m 5 (7)Hife(7)^<7) u^oum^u io5. ^6 (vnM^mv) v 

[0 15 8] 

%mmm 1 4 . 

^EJ-C&£o £tf>^fiTNi, #7^It6 0 0±i:, ^lifc^TtSSlMY L Y2 
, -YnM»f-^llXK X2, -Xm^lv^C^itSi^CBSf 

6 0 0 <7)ft;b (9 I:y7^f7 9*$frb £&S«£fflv>T £ <£ v> 0 Hi^TttmH 
Y 1 ~Y n tm%t<nr-?mmx l~Xm^Si:«1^7>y^^ 6 0 

i i^-Lxm^m^e o 2m&ft>ti&o mmvyyzsx? e o u±, #ij;U2\ 

[0 15 9] 

#9*2HR6 0 0±Kli, 7tSI§llElfr[I]jf§6 0 3. r-?mm®&6 0 4R 
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^s/±'«®g&7 o o^it^^trv^o ^sm^iY i ~y xiteM&6uem®& 

6 0 3 fc»«E$^, r-^mmx 1 ~Xm(iT-*-^^»IlI]E§6 0 4 

tv^o mi±«iiii^7 o o^Mj!anii^6 o sfrh^-TLhtihmm^it-r 

^;VtiL, t£»HEKi[I]S&6 0 3S^T-'-^*Wt!jIi]S&6 0 4 m^.o 
[0 16 0] 

HI 3 7 (i, III 3 6 <^ H H H^*^ffl^fr&mEE^@iS&7 0 OOfi^ 
t^n y ?mx*$>Z> 0 iO«JEE3S»lHltt7 0 0H^v>T> *"7^S«6 0 Oil: 
, #Eli@l^7 0 1, Hm$!llli&7 0 2atf#l ~fM<£>l^^&HIS&7 0 
3, 7 0 4 , 7 0 5, 7 0 6^f^^ttTV^ 0 £ 1 (7)l/^;^»7 0 3 H 
Ji^m^Sffi8 VS(^3 V/^x.<b2x& 0 WSI5IlJ^(i|lI3 6 ^^HIEKilllS& 

6 0 3&t/T---?l§l|gK)0£§6 0 4 "CM, 0-8 V, 0-12 V, -3-8V 

, -3~i2 v & a m<) ons-mm^m^* xtii- & t 

[0161] 

^[/f 2 - t 4 CO ^081 7 0 4, 7 0 5, 7 0 6 K#X.& 0 H 2 (D V 

^^Wfem&l 0 4 li, ^ 1 c7)^^;i/^mj^7 0 3 x. bttZm^Zg-JZ 

mMm&7 o i wiiii)±i:s^to^^ 1 2 vofEH-c^ft-r&ff-^i^ 

;W«U F*mi$H]S& Wfg 4 <7)l^;w^|[I]E&7 0 6 ^x.£ 0 t3<7)l/^ 
&@S£7 0 5(i, mi(DU^)um^m^7 0 3^-^x.f>ft£'ft-^£;iimMi£& 

7 o 2<DM(ommmj±K&<3\^x-3 v^s vrntm^^t-r^m-^-^^^^ 

IIL, rtSISIlIS&tC-^x.^o 4 ?)l^;w^|®j&7 0 6 ti, 31 2 W 

hij^7 o Afrh^TLhfc&m^^fiwmmnti o 2c7)^c7)m?isi±^*'^v^-c- 

3V#^i 2 voftH-e^bi-^'ff-f-^v^^^mL, l*|g&[I]E&^x.;z, 0 
[0 16 2] 

H 1 ~H4 <7)l^;l^3&®S&7 0 3 , 7 0 4, 7 0 5, 7 0 6 t LT, H 1 - 
1 3 (DmMO^-mtDV^O^^m^ l - l S^v^ft^TB^ibtL&o 
*K ®3 6c7)^ e H H ^^g(i, MitXfi-eOp^^^^MOS FETSlFnft 
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[0 16 3] 

mmmm 1 5 . 

, #7^St6 1 0±K> Il^flSYl, Y2, — Y nRZfMtkCOT-? 

1IXK X2, •••Xm^Ev^:^t^i^:iet^ntv^c 

Mc6 1 OWft^^ ^fd^^^SM^TU^o li<7)M 

iiy i ~y n hiim^^-^msx i ~~xmt(D3cmm>^tenmh jy-JX? 

6 1 1 RZf6 1 2 £^LT^$£^l^ fn^U -y-fe>*iH^6 1 3 

&o mmh^y^X? 6 1 1, 6 1 2 ti. #0;U£\ ^Jl® v U n > £ V-+Py ^ 

- >; > k x *) isiMfci- & - 1 x *) % h fitz^m^m v v^yKx*) mm z ti 

%) o 

[0 16 4] 

ify^mWL6 1 OJiKfi, ^MiEfi)HI£&6 1 4, T- ?mmsU& 6 1 5& 

^mBE^miii£&7 1 o^tt^tt-cv^o «m@Y i ~y n^mammmm 

6 1 4 tmWiZti, f-^lIX 1 ~Xmfix-*fllf£Kl[IIiS&6 1 5 \^W^fi 

tv^ 0 sEE^mnu^7 1 o ii«fiiW[gj&6 1 6 h^-z. h ti& mm^mt-t 

^JV^L, j£3t*ftIElijlIIB&6 1 4X0 r 7'-^«UE»l@J»6 1 5C4Uo mi± 
3£»HIS&7 1 0«li, HI 3 7tc^L^*JESE*EI»7 0 0 W$k^ 

Z) o 

[0 16 5] 

mjE^m^ 7 1 o Kti, n 1 ~ 1 3 (Dmmmm^ v^^^mm^ 1-13 

> MitXfl Wpf t^^MOSFEWnf t^^MOSFET<DL 
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[0 16 6] 

mm^m 1 6 . 

IY1, Y2, -YnOTf^f-^llXl, X2, -Xm^avMC^if 
& i 9 KK©£*iTv>& 0 7J7^*K6 2 OOftfrO l^^^f^ 

^^it^fflv>tUv^o Itmo^Sm^Y 1 ~Y n tlt©f-^lSX 1 
-Xmtco^^tCJi^fll hyy^X? 6 2 1 ^^L-C-tr^-^6 2 2^|S^^tL 
tv»4„ IIh7>y^^6 2 Hi, MxJi\ ^Iv'i^^^^-f T---J 

-b>-9-6 2 2 i: LTfi, Mx.\£, ^JR^Srfflv^ £ t ^"Cl & c K(± 
[0 16 7] 

#"9*Mc6 2 0±fcl±, M&mm.W>®&6 2 3, 7*-^«UE»liaft6 2 4S 

6 2 3 fcgM££*U 7"-^m@X 1 -XmitT- * mSSkWSk 6 2 4 KgM£$*L 
tv4. WESS»lsIK7 2 0l±ftffitMtilllR6 2 5 h ttW&K-Wfct 

^«L, j£2c«UElfrlIIi& 6 2 3&tf7~-**llEI&@S&6 2 4 K#x.& 0 mffi 
M01&7 2 0tf>fi|j£f±, III 3 7 K^c Lfc«JEggtfc0?& 7 0 0 <£>#fiS;£ Rift"?* 

%) o 

[0 16 8] 

mra#niis& 720 ^ l-n <w$m<DWB<r> vsovmkWMSi 1-13 

f t^MO S FEWnftMO S F E T<7> L § vHIWEOtf <bo £tf 
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[0 16 9] 

[0 17 0] 

[5SWOS&*] 

*S&WKJ:*uf, Srjei&fK fcaSftfK ffifiWBKto^fc < tiv>f 

[m®<7)ffi#^m^] 

[0 1 ] nnvi&W. 1 £*5»t* l^^n/SS»lHlK«)fllfltS:^1-lHlKBI'Cab4 

o 

[0 2] Hifco^ 1 K£v>-c\ #^ H B H v'; 3>HWI1^7>y^ 

[03] $kM<Oj&M 1 twiSV^T, pft^iVMOSFETS^nftliV 

[El 4] MMOMWA tCisv>-C, pft^^MOSFEWnft^^ 
MOSFETWL^ v^mffi^lx^O^^ v V^fc^SJE 
$tfl20-C&&o 

[13 5] HJ&^SIl K*3V*-C, pft^^MOSFEWnft^^ 
MOS FETOL§v»'|iS*flt**t9:Sfe1itwJt'< , r^:§v»ar^O'>5 >*S 

o 

[08] %m<om^2 \Z&\t*X s pft^iVMOSFETMnf^^^ 
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[EI 9] mM^m2 \ZSo\s^X, pft^;VMOSFETX^nf^^^ 

[EI10] mi&<Vfm2 KiS^T, pft^MOSFETWnft^ 
;i/MO S F E T<7) L§ v^fii|EE/0 ? lx^it^jt^T^:§ v^^-Ov UU-vs> 

[mil] %m<orm 3 nisita w^^^mjE&o^^^i-iijj^ii-eab 
[eh 2] mm<DMB3 k&^x, ^ H B H v'; n^^^sii^ 

[Ell 3] mm<7)MB3 Kjs^T, pf^^MOSFEWnf^^ 
;VMOS F E TO t § v^mi±^ s Ix^fi^Jt^-C/h$v^^(7)v UV-yaV 

[mi 4] mt&<VMm3 £i5V>T\ pft^MOSFEWnf^^ 

ffir»m-e*^»o 

[mi 5] mM^l&MZ Ki3V>t\ pft^MOSFETS^nff^ 
;VMOS FETW L£ HftWEjW£1ftfcJt^T*§ v»*£"0>~> 3 aV->a> 

^ ?^-r mffi«m -e * & <, 

[ii6] Il<7)fi4 fc*3»t* i^;w^&[i]S&<^lgj££^l-ii]j&&ll|-c£> 

[mi 7] mi 6oi/^^mnij^oiiii^«^<7)^i <DM*7F-rm&mx 
[mi 8] mi 6<^i^^;w^mni^^iaj^^^>^2<7)M?r^-r!ijj^m > e 
[mi 9] mi 6<oi"<>i'm&®&<o®9&fcf&e>M3 (om^^m^mx 
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m 2 o (D u'<^]% : ®m<7)®mmj$L<v%i i ^^j^^i-mg&in-e 

[U 2 0 Wl^;w^[IlI&c7)[l{&|tJ&tf)f|2 C9F!I£^1-HJE§E]-C 
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[03 5] 3 lx^;i/^[U{^(7)«^^-r[lIli&[E]'e 

[04 0] ^*<7)^^;v^IllJ^w^ l <7)#y£^-f H]g§IU-e£>£o 

[m4 i] ^*oix^;i/^iag&(7)^2 ^^i^^-riui^iii-e^^o 

[IS 4 2] |^*<7)^^;P^milI{^^^3^^iJ*^1-i]]^lllT^^o 

I, 2, 3, 4, 5, 6, 7, 8, 9, 1 0, 1 1, 1 2, 1 3, 7 0 3, 7 
04, 705, 706 \"OVW8km& 

101, 201, 301, 104, 105, 106, 207, 308 \"<)V 

INVl, INV2, INV3, INV4 <l>s*-9 
110, 12 0 fiflJ#PISiS& 

1 1, 2 1, 2 3, 3 1, 3 3, 111, 112 pf f ^;PM0 S FET 
12, 22, 24, 32, 34, 121, 122, 123 n -V * ;HV1 0 S 
F ET 

R 1 , R 2 , R 3 , R 4 mUM^ 

II, 12 Xft J - K 

no taijy-v 

C L K 1 , C L K 2 Xti\t^r 



tB|iE#2 006-3038853 



&JB 2001-212913 ^- v : 54/E 



V o u t , VOUT ffi^Sfi 

V t n, V t p L§v^mJ± 
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[mil 



12 



101 



i i 



NO 



INU1 



MDUT 
1> 
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